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3MICT

Anopeiixie O. €., [onincvka I. A., Paiimep O. K. Po3paxyHKOBa MOJCITh
JUTSL OL[IHIOBAHHSI TOBTOBIYHOCTI piOpOOETOHHNX KOHCTPYKIIH
3a JIOBFOTPUBAJIOTO CTATUIHOTO HABAHTAKEHHST ....vvvveviiieiieie e et sns s 7

PE3FOME. Po3pobieHa po3paxyHKOBa MOJEb JUIsl BH3HAUYCHHS pecypcy (ibpode-
TOHHHX €JIEMEHTIB KOHCTPYKIIH 32 JOBrOTPHUBAJIOTO PO3TATY, B OCHOBI SKOT — IepIIunii 3a-
KOH TepMOTUHAMIKH, 1 3allpOIIOHOBAHA ifeali3oBaHa aiarpama po3tsary (idpoderony. Mo-
JeJIb 3aCTOCOBAHO IS BU3HAUCHHS pecypcy GpiOpoOETOHHOI IUTHTH 3 KpYTOBHM OTBOPOM 32
JOBTOTPHUBAJIOTO IBOCTOPOHHBOTO PO3TATY.

Kawu4oBi ciioBa: pecypc, pospaxynkosa mooeiv, iopobemonni eiemenmu KOHCMpPYKYiil,
i0eanizosana oiazpama posmsey Qiopobemorny.

PE3FOME. Pa3paboTana pacueTHas MOJENb IS OMNpeaeeHus pecypca GpuodpodeToH-
HBIX DJIEMEHTOB KOHCTPYKIIU MPU JJTUTEILHOM PACTSKEHUH, B OCHOBE KOTOPOM — MEpPBbIii
3aKOH TEPMOJMHAMUKH U MPEUIOKESHHASI HACATU3UPOBAHHAS IUarpaMma pacTsbKkeHus Gpuo-
poberoHa. Mojienb MpUMEHEHa JIJIst OlpeieieH s pecypca GpudpoOEeTOHHOI TUIUTHI C KPY-
TOBBIM OTBEPCTHEM IIPH JUTUTEILHOM IBYXCTOPOHHEM PACTSIKCHUH.

KawueBble clioBa: pecypc, pacuemuasi Mooeib, puopobemontvie dj1eMeHmbl KOHCMPYK-
Yutl, UOeANU3UPOBAHHASL OUASPAMMA PACMANCEHUS Pudpobemona.

SUMMARY. The calculation model has been developed to determine the life time of
fiber-reinforced concrete structural elements under their long-term tension. It is based on
the first law of thermodynamics and the idealized fiber concrete tension diagram is pro-
posed by the authors. The application of this model is used for the determination of the life
time of a fiber-reinforced concrete plate with a circular hole under its long-term bilateral
tension.

Keywords: life time, calculation model, fiber-reinforced concrete structural elements,
idealized fiber concrete tension diagram.

Kpaseyw B. C., Caspyx M. I1. lepopmyBaHHS 130TPOITHOT IIIIACTHHU
3 NEePiOANYHOIO0 CHCTEMOIO KPHBOJIIHIHHUX OTBOPIB Ta CMYT IIACTHYHOCTI .....vovee. 15

PE3IOME. MeToioM CHHTYJISIPHUX iHTETPAIbHUX PiBHSAHB PO3B’SI3aHO TUIOCKY MPYXK-
HO-TUTACTHYHY 33124y MEXaHiKW PYHHYBaHHS Il 130TPOINHOI IUIOIIMHY 3 HECKIHYEHHHM
PSIOM KPUBOMIHIHAX OTBOPIB Ta CMyraMu IUTACTHMYHOCTI NMpH 1X BepuiMHax. JlociimkeHo
BIUIUB (DOPM IJIaIKNX OTBOPIB Ta PajiyciB 3aKpyIJIEHHsS KOHTYpIB y iX BEpIIMHAX Ha PO3-



KPHUTTS 1 JOBXUHU CMYT IUIACTHYHOCTI. ['paHUYHHMM Iepexo oM, KOJIM BiJHOCHA BiJiaib
MIDK OTBOpaMHU IPSMYE JI0 HyJIs, OTPUMaHO PO3B’S3KH BIAMOBIAHMX 3a/1a4 JJIsl HAITiBHECKIH-
YEHHMX JBOOIYHMX 3aKpYIJIEHHX BHPI3iB, 3 BEPIIMH SKUX BUXOISATH CMYTH IJIACTHYHOCTI.
Ha ocHoBi pedopmariifHOro Kpurepito pyiHyBaHHS Ta PO3B’A3KiB HEPIOANYHOI MPYKHO-
TUTACTHYHOI 3a/1a4i HAONIKEHO OIIHEHO MIIHICTh MPSAMOKYTHUX 3pa3KiB 3 JBOOIYHIMH
U-nogiOHNME BHpi3aMiL.

KoarouoBi caoBa: niocka npyswcno-naacmuyna 3adaua, nepioouuna cucmema oOmeopis,
CUHRYTIAPHI IHMESPANbHI DIGHAHHA, CMY2U NAACMUYHOCMI, POZKPUMMA MPIWUHU.

PE3FOME. MeToIOM CHUHTYJISIPHBIX MHTETPAIbHBIX YPAaBHEHUH pelleHa IUIocKas Y-
pyromiactTayeckasi 3ajada MEXaHUKU pa3pyLICHHs Ul M30TPOITHOM IUIOCKOCTH C Oecko-
HEYHBIM PSIIOM KPUBOJIUHEHWHBIX OTBEPCTHH € MOJIOCAMH MJIACTUYHOCTH IPU UX BEPIIUHAX.
HccnenoBano BiusiHKEE (HOPM ITIAJKHUX OTBEPCTHH M PafNyCOB 3aKPYTICHUSI KOHTYPOB B X
BEPIIMHAX HAa PACKPBITHE U AIUHBI MOJOC MIacTUYHOCTHU. [IpenenbHbIM nepexonom, Koraa
OTHOCHTEIILHOE PACCTOSIHAE MEXy OTBEPCTHAMH CTPEMHUTCS K HYJIIO, ITOJy4EHBI PEIIEHHS
COOTBETCTBYIOIINX 3a]ad AJIS TOTyOECKOHEUHBIX JIByXCTOPOHHHX 3aKPYTJICHHBIX BBIPE3OB,
C BEPIUUH KOTOPBIX UCXOJT MOJIOCHI IUIacTHYHOCTH. Ha ocHOBe neopMalroHHOTO KpH-
TepUsl pa3pyLICHUs U PEICHUH ePHOINUECKON YIPYroIIacTHUECKOM 3a1auk MPHUOIIHKEeH-
HO OIIEHEHa IPOYHOCTh NPSIMOYTOJIbHBIX OOpa3loB € JBYXCTOPOHHUMH U-00pasHbIMU
BBIPE3aMU.

KuroueBble ciioBa. niockas ynpyeonjiacmudecKkas 3a0alta, nepuoz)uqeaca}z cucmema on-
6epcmuﬁ, CUHYAPHbIE UHMe2PATIbHblE YPABHEHUS, NOJIOCHL NJlIACMUYHOCmMU, packKkpbvlmue
mpewjunbsl.

SUMMARY. A plane elastic-plastic problem of fracture mechanics for an isotropic
plane with an infinite series of curvilinear holes and plasticity bands at their vertices is
solved by the singular integral equations method. The influence of shapes of smooth holes
and contours rounding radii at their vertices on the opening displacement and lengths of the
plasticity bands is investigated. The solutions of the corresponding problems for the semi-
infinite bilateral rounded notches, from which the plasticity bands extend, are obtained by
the limiting transition when the relative distance between the holes becomes small. The
strength of the rectangular specimens with bilateral U-notches is approximately estimated
based on the deformation criterion and the solutions of the periodic elastic-plastic problem.

Keywords: plane elastic-plastic problem, periodic system of holes, singular integral
equations, plasticity bands, crack opening displacement.

Kosauox O. I1. BlutiB 4aCTKOBOTO 3alIOBHEHHS IIPOCBITIB CTUCIIMBOIO PiIUHOKO
Ha KOHTAKT MPYKHAX TiMT 13 XBIISCTHM PEITBEDOM ...ovvinvieriiaiiniieniie i sieesie e 24

PE3IOME. ]JlocnipkeHO KOHTAaKT JBOX IPYKHHUX MIiBIUIOMMH (TUIOCKa AedopMaliis),
OJlHa 3 SIKUX Ma€ XBWISICTY TOBEPXHIO, 32 YaCTKOBOT'O 3allOBHEHHS CTHUCIIMBOIO PIAMHOIO
MDKINOBEpXHEBUX MPOCBiTiB. CHOpMyYIIbOBaHy KOHTaKTHY 3aj[ady 3BEJICHO O CHHIYIISIpP-
HOTO IHTETPaJbHOTO PIBHAHHS BiTHOCHO MOXITHOI BiJl BUCOTH MIXKIIOBEPXHEBHX IPOCBITIB 1
OTpPUMaHO HOTro aHANTHYHWI po3B’s30K. [IpoaHamizoBaHO KOHTAKTHY IOBEAIHKY TaKol
CHCTEMH T JJIS IBOX Pi3HHUX PiBHIB HABAHTAXXCHHS: Ha TEPIIOMY, KOJIH 00’€M MPOCBITY
OinbpIINIA, HDK PiAMHM, SIKa HE CTBOPIOE THCKY Ha IIOBEPXHI TiJI, 1 ApyromMy, KOJM HaBaHTa-
JKEHHSI TIEPEBUIILYE TIOPOTOBE, 32 SIKOTO PiAMHA 3aIIOBHIOE BECH IPOCBIT 1 YMHUTH OIip HOTO
3aKpUTTIO.

KoarouoBi cinoBa: xonmaxmua 63a€mo0is, X6UIACMULL penved, MidHCNo8epxHesi npocsimu,
cmucauea piouHa, KOWMAaKMHA NOOAMAUBICIb MITL.

PE3IOME. VccnenoBaH KOHTaKT JBYX YIPYTUX MOJIYIUIOCKOCTeH (T1ockas nedopma-
IUs1), OJHO M3 KOTOPHIX MMEET BOJHUCTYIO MOBEPXHOCTh, IPH YACTUYHOM 3aIlOJHEHHH
C)KMUMAEMOH >KHJIKOCTBIO MEXKIIOBEPXHOCTHBIX 3a30poB. ChopMyIMpoBaHHAs KOHTAKTHAs
3aJjaua CBEJI€Ha K CUHTYJIIPHOMY UHTErPaJIbHOMY YPAaBHEHUIO OTHOCUTEIBHO IPOU3BOJHOM



OT BBICOTBI MCKITOBEPXHOCTHBIX 3a30P0OB, KOTOPOC PCUHICHO aHAJIUTUYCCKU. HpoaHanmI/Ipo-
BAaHO KOHTAKTHOE ITOBEJACHUE TaKOW CHUCTEMBI IS ABYX Ppa3jIMdHbIX ypOBHeﬁ HarpyskKu: Ha
IMCPBOM, KOrzaa 00BeEM 3a30poOB 6OJ'II)HIe, 4YEeM KHUJIKOCTHU, KOTOpad HE CO34acT JAaBJICHUSA Ha
IMMOBEPXHOCTHU TECJI, U BTOPOM, KOI'/la Harpy3ka mpeBbIIacT MOPOTroBOC 3HAYCHHUEC, ITPU KOTO-
POM KHUAKOCTB 3AIIOJIHACT BECH 3a30P U COIPOTUBIIACTCA €TI0 3aKPBITHUIO.

KnroueBble cjioBa: xommakmuoe GSCZMMO@EZZCMBMB, BONHUCMbLLL peﬂbe(j), medncnosepx-
HOCMHbLE 3A30Pbl, Colcumaemas .’)fCMOKOCWlb, KOHMAKMHASL NOOAMIUBOCb Mel.

SUMMARY. The contact of two elastic half-planes (plane deformation), one of which
has a wavy surface, with partial filling of the compressible liquid of the interface gaps, is
investigated. The formulated contact problem is reduced to a singular integral equation
relative to the height of the interfacial gaps, which is obtained analytically. The contact
behavior of such a system is analyzed for two different levels of loading: the first, when the
volume of the gap is greater than the volume of liquid, that does not create pressure on the
bodies surface, and the second, when the load exceeds the threshold value, at which the
liquid completely fills the gap and is resistant to its closure.

Keywords: contact interaction, wavy interface, interface gaps, compressible liquid, contact
compliance of bodies.

Macrwk A. C., Kucine X. B., Kampyx /I. C., Cxopoxoda B. Y., binuii JI. M.,
Tymeneyvkuii T. B. TIpyKHO-TIIIACTUYHI BIIACTUBOCTI ITOTITTAKTHTHIX
KOMIIO3HUTIB 3 IPiIOHOTUCTICPCHUMH HATIOBHIOBAUAME .....vcevvesvesseesseesseesseanneansesnnesseenes 31

PE3FOME. Ha miactaBi MOy bHO-1e(hOPMAIIITHOTO METOIY PO3PaxyHKY BCTaHOBJIC-
HO BIUIMB JPiOHO-IHCIIEPCHOTO HATIOBHIOBaYa (TANBKY) 1 JOAAaTKOBOTO TEpMOOOPOOICHHS
Ha MPY)KHO-TDTACTUYHI BIACTHBOCTI MOJIAKTUAHUX MartepiainiB. BusBieHo 3MiHY MOAyIiB
nedopmarii Ta IPYKHOCTI 1 TEPMOMEXaHIYHIX XapPaKTEPUCTHK TONITAKTHIHIX KOMIIO3HU-
TiB, MaKCHMAaJIbHI 3HAYECHHS MOJIYIIB 1 TEMIIEpaTypH IUIaBJICHHS CIOCTEPIraroTh A TEPMO-
00po0IeHnX 3pa3KiB 3 BMICTOM TalbKy 2 Mass%. Po3zpaxoBaHo yacTku MpyXKHOI, MIACTH-
HOI Ta BHCOKOEIACTHYHOI CKJIAaIOBHX Y 3araibHiil medopMamii MOJTIIAKTHAHUX MaTepialiB
Ta BHUABJICHO, 110 1 TepMOOOPOOIIEHHS, 1 BBE/ICHHSI HAIIOBHIOBAYa IPU3BOAATH 10 3MEHIICH-
HSl YaCTKHU IUIACTHYHOI CKJIa[0BOI. BUSABICHO CYyTTEBE 301MBIICHHS TBEPAOCTI Ta Koedilli-
€HTa CTPYKTYPHU OJICPKAHUX MaTepiasliB BHACIIOK BBEICHHS TAJIBKY 1 10JJATKOBOTO TEPMO-
00po0IeHHS.

KarouoBi cioBa: noninakmuo, npysicHo-naacmuyni 81acmugocmi, maivk, mMepmooo-
POONEHHs, KOMNO3UM, MOOUQDIKYBAHHS, CIYNIHb KPUCTATIYHOCHI.

PE3FOME. Ha ocHOBaHUH MOJAYIJIEHO-Ae()OPMAIIIOHHOTO METO/Ia pacyeTa yCTaHOBJIE-
HO BJIMSIHAE MEJIKOIUCTICPCHOTO HAITOJHUTEIIS (TajbKa) M JOIOJIHUTENEHON TepMooOpadoT-
K{ Ha yNpPYyTrOIUIACTHYECKHUE CBOMCTBA MOJIMJIAKTUIHBIX MaTepualioB. BBISBICHO M3MEHEHHE
MoayJelt edopMari, yrpyrocTd 1 TepPMOMEXaHNIECKHX XapaKTEPUCTHK MOJMIAKTHIHBIX
KOMIIO3UTOB; MakCHMaJIbHbIE MOJYJIM M TEMIEPATyphl IUIABJICHHUST HAOIIONAIOT I TEPMO-
00paboTaHHBIX 00pa3loB C coaepkaHWeM Taiibka 2 mass%. Paccuurano noim ympyroi,
TUIACTHYECKON M BBICOKO3JIACTHYHOM COCTaBISIOIIUX B OOIIEH nedopManny MoIHIaKTHI-
HBIX MaTE€pPHAaJIOB M BBIABICHO, YTO M TEPMOOOPAOOTKA, U BBEJCHUE HATIOJTHUTENS MPUBOAAT
K YMEHBIICHHIO JOJH IUTACTHIECKON COCTABIIIONICH. BBIABICHO CyIeCTBEHHOE YBEITHUCHNE
TBEPAOCTH M KOI(D(HUIMEHTA CTPYKTYPHl MOITYYEHHBIX MAaTEPHUAJIOB BCIIEACTBUE BBEICHMS
TaJbKa U JIOTIOJTHUTENTLHON TePMOOOPaOOTKH.

KiueBble CI0BA: nOMULAKMUO, YAPY2ONIACMUYECKUE CEOUCMEA, MAIbK, MepmMooopa-
bomka, KOMNO3um.

SUMMARY. Based on the modular-deformation method of calculation the influence of
fine-dispersed filler (talc) and additional heat treatment on elastic-plastic properties of
polylactide materials is established. The change of the modulus of deformation, modulus of
elasticity and thermomechanical characteristics of polylactide composites is revealed, in



particular, it is noted that the maximum values of modules and melting point are observed
for heat-treated specimens with talc content of 2 mass%. The fractions of elastic, plastic and
highly elastic constituents in the total deformation of polylactide materials are calculated.
Significant increase of hardness value and structure coefficient of obtained materials due to
talc introduction and additional heat treatment is found.

Keywords: polylactide, elasto-plastic properties, talc, heat treatment, composite.

Jinfei Wang, Kyuo I1. C., Jlenxoscokuii T. M., Bixoeuu 1. A., boiiko B. M.
OLiHIOBaHHSA BTOMHOI MIIIHOCTI [NIACTUHYACTOr'O TATOBOIO JIAHIIIOTA ......evvvvveeeenanns 39

PE3FOME. HaBeneHo pe3ynbTaTd MOZICTIOBAHHS METOJOM CKiHUEHHHX EJIEMEHTIB
HAINpyXeHO-1e(OPMOBAHOrO CTaHy IUIACTHHYACTOTO TATOBOrO JIAHLIOra 3 ypaxXyBaHHIM
KOHTaKTHOI B3a€MOJII1 Ta TEPTSA JIAHKH 1 Baymuka. [ HAOMMKEHOTO pO3PaxyHKY JIOBrOBIY-
HOCTI JIAHIFOTa 32 PO3MOJALIOM HAIMpPYKEHb 3alIPONOHOBAHO AHANITHYHY 3alIeKHICTh. Bu-
3HAYCHO YMOBH Ul CHJIM HATSTY JIAHIIOTA, 1100 3a0€3MEeYUTH 3aJaHuil pecypc poOOTH B
eKCIUTyaTaliifHuX yMOBax.

KuarouoBi cioBa: niacmunuacmuil ianyioe, po3nooil HANPyjiceHb, KOHMAKMHA 63A€MO0is,
0062061YHICMb.

PE3FOME. TlpuBecHbI pe3yibTaThl pacueTa HalpsDKEHHO-Ae()OpMUPYEMOTo COCTOS-
HHUS TSATOBOM nenm METOAOM KOHCYHBIX 3JICMCHTOB C YYETOM KOHTAKTHOT'O BBaHMOﬂeﬁCT'
Busl. [yt mprONIMKEHHOTO pacyera JI0JArOBEYHOCTH LIETH 33 paclpe/ielieHeM HalpsKeHUH
MpCAJIOKECHa aHAJIUTHYCCKAass 3aBUCHUMOCTD. OHpEL[eJ'IeHI)I YCJIOBUA IJId CUJIbI HATAXKCHU
nenu, obecrieunBaroiel 3alaHHbIi pecypc paboThlI.

KiawueBble cjI0Ba: niacmunyacmas yenv, pacnpeoeieHue HAnpsiceHull, KOHMAaKmHoe
e3aumooeticmeue, 00J1206e4HOCb.

SUMMARY. The results of calculation of the stress-strain state of the traction chain by
the finite element method taking into account contact interaction are presented. To calculate
approximately the chain durability, the theoretical relation is proposed. The conditions for
the force of chain tension to provide a given work resource are determined.

Keywords: plate chain, stress distribution, contact interaction, durability.

Munorox B. /[., Yaban H. 1., Pubiyvkuii I. B., Kapnaw O. M. 38’130k
MK IIapaMeTpaMu aKyCTUYHHUX CTPYKTYPHHX HIYMIiB Ta MEXaHIYHUMH
BIACTHBOCTSIMH KOHCTPYKLIMHUX CTATICH ....vvevveviiririesiieieeee st st sie e nnesre e 44

PE3FOME. Tlin 4ac MOpiBHSJIBHUX IOCHIKEHb IMapaMeTpiB aKyCTUIHHX CTPYKTYp-
HUX IIYMIB Ha 3pa3Ky KOHCTpYyKUiiHOI ctani 400 31 3acTocyBaHHIM yJIbTPa3BYKOBHX Jie-
(exTockoniB Ha (a3oBaHMX IpaTKax BCTAHOBJICHO, 1[0 MOKa3HHK IHTETPAIbHOI T'yCTHHHU
300paxkeHHs B-ckaHy Haiikpaliile BiATBOPIOE 3MiHY €Heprii BiIOUTHX Bijl HEOJHOPIAHOCTEH
MIKPOCTPYKTYpH (Pi3HO3EpHHUCTICTh, 3MiHA CITIBBIJHOILEHHS MK ()a30BUMH CKJIQJIHUKAMH )
AKyCTUYHUX KOJIMBaHb. BH3HAUEHO 3B 30K MK [MOKa3HUKOM IHTErPaIbHOT I'yCTHHH 300pa-
JKEHHSI aKyCTHYHHUX CTPYKTYPHHX HIYMiB Ry Ta MEXaHIYHUMH BIACTUBOCTSMH CTaii. ¥Yjo-
CKOHAJICHO BIZIOMMH CIOCIO 3HAXO/KEHHS I'PaHUIl IUNIMHHOCTI CTajed ot 3a pe3ysibTaTaMu
BUMipIOBaHHS TBepAOCTi HB mursixoM J0NOBHEHHS pO3paxyHKOBOTO PiBHSHHS MapaMeTpoM
R, Ta BuBeneno HoBe piBHsiHHs BuLy ot = f (Ro, HB) mist oGuucnenss rpaHuii mIiMHHOCTI
CTaJi y BCTAHOBJICHOMY Jlialla30Hi 3HAUEHb.

KuarouoBi ciioBa: decpadayis eracmusocmeil, HepyuHieHULlL KOHMPOIb, AKYCMUYHI 300pa-
JHCEHHSL CMPYKIMYPHUX UWLYMIG, PAHUYSL NIUHHOCIMI, MEePOICMb, MEeXHIUHUL CIAH Memaiy.

PE3FOME. Tlpu uccnefnoBaHUM MapaMeTPOB aKyCTHUECKUX CTPYKTYPHBIX IIyMOB Ha
o0pasiie KOHCTPYKIMOHHOM ctanu 40" ¢ mpuMeHeHneM TEeXHOJIOTHH YJIBTPa3BYKOBBIX (a-
3UPOBAHHBIX PEHIETOK YCTAHOBIIEHO, YTO [TOKA3aTeNlb HHTEIPAILHOM IIIOTHOCTH H300paxe-
HUA B-ckana HanOonee TOUHO 0TOOpakaeT M3MEHEHHE YHEPTHH OTOMTHIX OT HEOIHOPOJ-



HOCTH MUKPOCTPYKTYPHI (Pa3HO3EPHUCTOCTh, M3MEHCHHE COOTHOIICHHUS MEKIY (pa30BbIMH
COCTABJISIONINMH) aKYCTHYCCKMX KOJcOaHUA. BBISBICHO CBSI3b MEXKIy MOKa3aTeeM HHTE-
TpajJbHOM TUIOTHOCTU M300paKEHUS aKyCTHYCCKUX CTPYKTYPHBIX IyMOB R, M MexaHudec-
KuMu cBoiicTBamu ctanu 400", Y COBEpIIICHCTBOBAHO U3BECTHOE PACUCTHOE YPaBHEHHUE IS
oTpeiesIeHust Tpe/iesia TeKYUeCT! CTajell 67 1Mo JaHHBIM H3MepeHus TBepaoctu HB myrem
JIOTIOJTHEHHS €ro mapameTpoM R, U BBIBeIeHO HOBoe ypaBHeHue BHma ot = f (Ro, HB) mus
pacdera ee mpejena TeKy4ecTH B yCTAHOBICHHOM THANAa30He 3HAYCHHH.

KaloueBble ciioBa: Oespadayus ce0lcme, Hepaspyulaiowull KOHMpOb, aKyCMuueckoe
uzobpasicenue CMPYKMYpHbIX WYMO8, Npedel MmeKyuecmiu, MmeepooCb, MeXHUUECKoe
cocmosaHue Memanna.

SUMMARY. Comparative researches of acoustic structural noises parameters for the
structural 40" steel specimen using the UHF-technology were carried out. It was
established that the index of integral density of the B-scan image represents best of all the
change of acoustic vibrations energy reflected from the heterogeneity of microstructure
(anisomerity, change in correlation between phase components) of acoustic vibrations.
Experimental researches to determine the character of the relation between the image
integral density index of acoustic structural noises R, and mechanical properties were
conducted for 40T steel. The research results contributed to the improvement of the known
method for yield strength determination according to the results of hardness measuring by
adding parameter R, to the calculation equation. A new equation of the type ot = f (Ro, HB)
for yield strength determination of 40T steel in the established values range was derived.

Keywords: degradation of properties, non-destructive testing, acoustic images of
structural noises, yield strength, hardness, technical condition of the metal.

Uletixin C. €., Anopecs I. B., Menvnuuenxo B. B., Cmydeneys C. @.,
Menvruuenxo A. B., ['namenko 1. O. JlehopMariiiiae 3MIITHSHHS CIIJIaBY
cuctemu W—Ni—Fe xo101H1M 6araTONMUKIOBUM PEAYKYBAHHIM. ....c.covevereererereeeeneens 51

PE3FOME. JlocnimkeHo 3aKOHOMIpHOCTI Ie(opMamiifHOrO 3MIITHEHHS Ta CTPYKTYp-
HUX MEePETBOPEHb BAKKOTO CIUIABY BOJb(pPaM—HIKeNIb—3al1i30 32 XOJIOJHOTO PEIYKyBaHHSL.
Bcranosneno, 1mo cruiaB 3 BMicToM Bojdbdpamy 89% cxuibHimmi 1o aedopmariitnoro
3MinHeHHsI, HiX cruiaB 3 90% Bonbdpamy.

Karwuosi ciaoBa: gonvgpamosuii easickuii cnias, cnikanus, Oeopmayiiine 3MiyHeHHs,
DEOVKYBAHHS, (Pi3UKO-MeXaHiyHi 61ACMUBOCIIL.

PE3FOME. VccnenoBaHbl 3aKOHOMEPHOCTH 1e(OPMAIIMOHHOTO YIPOUYHEHHS U CTPYK-
TYPHBIX U3MEHEHHH TSDKENIOro CIulaBa BOJb(PaM—HUKEIb—KEeNIe30 IPH XOJOIHOM pelylu-
poBanuu. [loka3aHo, 4TO CIUIaB C cojaepkaHueM Bojbppama 89% Oosee mogatiaus aedop-
MalMOHHOMY YIPOYHEHHIO B CpaBHEHHH co ciuiaBoM ¢ 90% Bosbdpama.

KaioueBble cii0Ba: obpamossiii madicenvlii cnias, cnekauue, 0epopmayuoHHoe ynpou-
HeHue, pedyyuposanue, QusuUKo-mexanuiecKue ceouUcmad.

SUMMARY. The regularities of deformation hardening and structural transformations
of a heavy tungsten—nickel-iron alloy with cold reduction have been observed. It was found
that an alloy with a tungsten content of 89% is more prone to strain hardening than an alloy
with a tungsten content of 90%.

Keywords: tungsten heavy alloy, sintering, strain hardening, reduction, physical and me-
chanical properties.

Ckobno T. C., |Cioawenko O. 1|, Caiiuyk O. B., Knouxo O. FO., Jlesxin /. A.
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PE3IOME. 3a pe3ynbTaTaMy MOJEIIOBAHHS HANpPY)KEHOT'O CTAaHy BHSBIIECHO, II0 Ipy0i
BKJIFOUEeHHS rpadiry, ki GopMyIOTbCs y MEepexiJHUX 3a TOBIIMHOIO CTIHOK KOPITYCHHX Jie-
TaJIsIX, € OCEPEAKAMH 3apOJPKEHHS Ae(EKTiB, 10 PO3BUBAIOTHCS BHACHIZIOK 3MIHH JHCIIOKA-



HiifHOi cTpyKTYypH Ta audysii Byriewo 3 rpadity. [IopoxkHUHH, SIKI YTBOPIOIOTHCS B I'pa-
(biTi, TAKOXK CIIPUSIOTH PO3BUTKY OKUCHEHHSI.

KarouoBi cinoBa: umanpyowcenns, cmpykmypoymeopenns, oudysia eyzneyio, OUcioKayitina
cmpykmypa, Gopmyeanns oeexmis, enepzemudni napamempu.

PE3FOME. Tlo pe3ynpTaTaM MOJETHPOBAHUS HANPSDKEHHOTO COCTOSHHSI BBISBIICHO,
4TO rpyOble BKIIOUEHUS rpaduta, KOTOpble GOPMHUPYIOTCS B TIEPEXOAHBIX MO TOJIIINHE CTE-
HOK KOPITYCHBIX JICTAJISIX, SBJISIOTCSI OU4araMu 3aposkaeHus 1e(eKkToB, KOTOpbIe pa3BUBAIOT-
Csl BCIIE/ICTBHE M3MEHEHHS JUCIOKAlMOHHON CTPYKTYpHI 1 1uddy3un yriepoaa u3 rpadu-
ta. [Tomoctu, oOpasyromuecs B rpadure, CIOCOOCTBYIOT TAK)KE OKUCIICHUIO.

KiaoueBble cioBa: nanpsicenue, cmpykmypoobpasosanue, oug@ysusa yenepooda, oucio-
KAYUuoHHAsl cmpykmypa, opmuposanue 0epekmos, snepeemuieckie napamempbl.

SUMMARY. According to the results of the stress state modeling, it was found that
coarse graphite inclusions that are formed in the case-type parts that are transitional in the
wall thickness, are the cites of defects nucleation that propogate due to changes in the
dislocation structure and carbon diffusion from graphite. Cavities, formed in graphite,
contribute to the development of oxidation.

Keywords: stress, structure formation, carbon diffusion, dislocation structure, defect
formation, energy parameters.

Ghazvinloo H. R., Honarbakhsh-Raouf A. ITnactudnicTs 3BapHOTO 3’ € IHAHHS
BYTIHETEBOT CTAITE CKAS ... 66

PE3IOME. EnextponyroBe 3BapioBanHs MerajiiB y rasi (GMAW) ocranHiM gacoMm
MIPUBEPTAE OCOOJMBY yBary depe3 HU3KY IepeBar i 3aCTOCOBYETHCS B PI3HHAX Taly3siX IpPO-
MHCJIOBOCTi, 30KpeMa, B aBTOMOOiJIe- Ta KopabneOynyBanHi. OUiKyeThCs, MO MapaMeTpu
GMAW Taki, ik Hampyra i CTpyM 3BapIOBaHHSA, a TAKOXK HOTO MIBHKICTh, CHJILHO BIUIHBA-
I0Th Ha MEXaHiuHI BJIACTHBOCTI 3BapHMX 3’€IHaHb. OIHIEIO 13 HAWBAKIHMBIIIMX XapaKTe-
PHCTHK, SKy CIIiJi BpaXOBYBaTH Ha CTa ii MPOEKTYBaHHS, € IUIACTUYHICTh 3BApHOTO 3’€]-
HaHHS, Ky MOXXHA BCTAHOBHUTH BUIIPOOaMu Ha 3TUH. EKcliepuMeHTaIbHUMU JTOCITIIPKEHHS -
MU BUsiBJIeHO BIUinB mapamerpiB GMAW Ha miacTHYHICTH 3BapHOTO 3’€IHAHHS Y BYTJIC-
uesiid crani CK45. OtpuMani pe3yabTaTH 4iTKO LIIOCTPYIOTh MOHOTOHHY 3aJI€XKHICTh MiX
napamMeTpamMu 3BapIOBaHHS 1 IUITACTHYHICTIO 3BAPHOTO 3’ €HAHHS.

Karw4oBi cioBa: cazoge erekmpodyzo6e 36aprogaHHs Memanie, 3MiHHI napamempu 38apio-
BAHH5, MIYHICMb, 36APIOBAHHA MEMATLY .

PE3FOME. DnexrpoayroBas cBapka meraiuioB B raze (GMAW) B mocnenHee BpeMs
NpUBJIEKaeT 0co00e BHUMAHHUE 10 PANY NPEHMYIIECTB U NPUMEHSETCS B Pa3lHYHbIX OT-
pacisx MpOMBIIUICHHOCTH, B YaCTHOCTH, B aBTOMOOMIIEe- U cyocTpoeHnn. OXuaaercs, 9To
napameTpel GMAW Takue, kak HalpsyKEHHE M TOK CBApKH, a TAKXKE €€ CKOPOCTh, CHIIBHO
BIUSIOT Ha MEXAaHUYECKHE CBOMCTBA CBAapHBIX COCOUHEHMN. BakKHON XapaKTepUCTHKO,
KOTOPYIO CJIEYET YUUTBIBATh HA CTAAUM IIPOCKTUPOBAHUS, SIBJISETCS IJIACTUYHOCTb CBap-
HOTO COEIMHEHHUS, KOTOPYIO ONPEAETIAIOT UCTIBITAHUAMH Ha U3rH0. DKCIepUMEHTaIbHBIMH
HCCIIEIOBaHUAMU BBISIBIICHO BIHsiHHUE TapameTpoB GMAW Ha IIIacTHUYHOCTH CBApHOTO CO-
eauHenus B yraepoaunctoit cramu CK45. [TonydeHHble pe3ynbTaThl YETKO WIUTFOCTPUPYIOT
MOHOTOHHYIO 33aBUCHUMOCTb MEXIy IapamMeTpaMu CBAPKU M IUIACTUYHOCTBIO CBapHOIO
COEJIHEHMUSL.

KnroueBble cioBa: 2azosas 9/zei<mp00y206aﬂ ceapka memainilos, CMEHHble napamenipbl
CeapKu, npo4HocCny, ceapka memaiiad.

SUMMARY. Gas Metal Arc Welding (GMAW) has received a lot of attention in recent
years due to its many benefits, and is now applied in different industrials such car industry
and ship building. It is expected that the GMAW parameters such arc voltage, welding
current and welding speed severely affect mechanical properties of the welding joints. One
of the most important mechanical properties that should be taken into consideration when



designing is ductility of welding joint that can be determined by bending test. The purpose
of this paper is an experimental investigation to determine the effect of robotic GMAW
parameters on the ductility of welding joints in the CK45 carbon steel. The results clearly
illustrate that the ductility of welding joints has a monotonic relationship to welding
parameters.

Keywords: Gas Metal Arc Welding, welding parameters, ductility, welding joint.

Maxcumie O. B., Kupunig B. 1., Yaiikoscoxuti b. I1., Kupunie A. b., I'opoitiuyx JI. M.,
Apowoeuy I. I'. BIiuB IOBEpXHEBOI0 HAHOCTPYKTYPYBAHHS
Ha po6oTo3aaTHICTh YaBYHHUX BATKIB CILIXH ..o 70

PE3IOME. JlocnimKeHo 3HOCOCTIHKICTh, BTOMHY Ta KOPO3iHHO-BTOMHY MILIHICTh Ya-
ByHy BajkiB CIIIXH-42 3 moBepxHEBOIO HaHOCTPYKTYPOIO, OTPUMAHOI MEXaHOIMITyJIbC-
HOI0 00poOKOr0, B yMOBaxX poOOTH BaJIKiB BalbLIOBAILHUX CcTaHiB. [loka3aHo, 1o moBepx-
HEeBa HAHOCTPYKTYypa IiJBHIIYE 3HOCOCTIMKICTh YaByHY B 3 pa3ul MOPIBHSHO i3 BUXIJHUM
CTaHOM, a BTOMHY MILHICTh Maibke BABiui. HaBeneHo oOrpyHTyBaHHsS Takoi MOBEIIHKU
4aByHY 3 HIOBEPXHEBOIO HAHOCTPYKTYPOIO.

KuarouoBi cioBa: ganku sanvyroganvnux cmanie, wagyn CLUXH-42, nanoxpucmaniuna
CMpPYKmMypa, 3HOCOCMILIKICMb, 8MoOMA, KOPO3iliHa 8MoMd.

PE3IOME. ViccnenoBaHO M3HOCOCTOMKOCTH, YCTAJIOCTh U KOPPO3HOHHYIO YCTalOCTh
yyryna CIIXH ¢ moBepXHOCTHOW HAaHOCTPYKTYpOii, MOJy4EHHOH MEXaHOUMITYJIbCHOM 00-
paboTKOH B YCIIOBHSX pabOTHI BAJIKOB MPOKATHBIX CTaHOB. [l0Kka3aHO, YTO MOBEPXHOCTHAS
HaHOCTPYKTYypa MOBBIIIAET U3HOCOCTOMKOCTh UyryHa B 3 pa3a CPaBHUTEIBHO C MCXOIHBIM
COCTOSIHHMEM, a YCTAJOCTh M KOPPO3HOHHYIO YCTaIOCTh NMOYTH BABoe. [IpuBeneHo obocHO-
BaHHUE TAKOTO MOBEJCHHA YyT'yHa C IOBEPXHOCTHOI HAHOCTPYKTYPOH.

KuroueBble ci10Ba: aiku npoxamusvix cmanos, yyeyn eanxoe CLLUIXH-42, nanokpucmannu-
yecKkas cmpyKkmypd, U3HOCOCMOUKOCMb, YCMANOCHb, KOPPOSUOHHAS YCIMATIOCHb.

SUMMARY. Wear resistance, fatigue and corrosion fatigue of the cast-iron of rollers
CIIXH-42 with surface nanocrystalline structure received by mechanical-pulse treatment
were studied in the working conditions of mill rollers. It was shown that surface nanocrys-
talline structure of the cast-iron of CIIIXH type increased its wear resistance in 3 times,
fatigue and corrosion fatigue almost in 2 times compared with the as-received state. The
behavior of cast-iron with surface nanostructure was substantiated.

Keywords: mill rollers, cast iron of rollers CIIIXH-42, nanocrystalline structure, wear
resistance, fatigue, corrosion fatigue.

Cmeyuwun M. C., Onexcandpenko B. I1., Mapmuniok A. B., JIyk anwox M. M.,
Hoesoicux M. A., I'epacumenxo B. O. ®i3uK0-XiMidHI BIACTUBOCTI
Kap00a30TOBAHOT CTAIE 40X ....cuviiiiiiiiiiiie ittt ettt bt 76

PE3FOME. TlomaHo pe3y/bTaTH AOCHIHKEHHS BIUIMBY OC3BOIHEBOrO KapO0a3oTyBaH-
Hs B TJIIOUYOMY PO3psi Ha (i3MKO-XIMIYHI XapaKTepUCTUKH 3Mil[HeHoro mapy crami 40X
3QJISKHO BiJl BMICTY NPOINaHy Ta THUCKY T'a30BOr0 CEpelOBHUINA. PO3IISHYTO TpU BapiaHTH
HACHYEHHS: BYIJIelb + a30T, a30T + BYIJVICLb, CIIJIbHE HACHYCHHS a30TOM Ta BYIJICLEM.
AHami3 OTpUMaHMX pPE3yJbTATIB IO0Ka3aB HAaWBUILY €(QEeKTHUBHICTH 3MII[HEHHS HOBEPXHI
crani 40X 3a TpeTimM BapiaHTOM HaCHYCHHSI.

Kuarouosi cioBa: xapbooasomysanns, mikpomeepoicms, Cmpykmypd.

PE3IOME. TlpuBeneHsl pe3ysbTaThl UCCIEIOBAHUS BIUSHHUS OE3BOJOPOIAHOTO yTIie-
a30THPOBaHMs B TJICIOLIEM Pa3psie Ha MUKPOTBEPIOCTh YIPOUHEHHOro cios cranu 40X B
3aBUCHUMOCTH OT COJAEpKaHMs MpolNaHa U JaBJICHUs ra30Boi cpeabl. PaccMoTpens! Tpu Ba-
pHaHTa HACBILEHUA: YIJIEpok + a30T, a30T + yriepoi, COBMECTHOE HACBILICHUE a30TOM U
YIJIEpOIOM. AHaJIM3 MOJYYEHHBIX Pe3yJIbTaToOB MOKa3al HaWBBICIIYIO 3 (EeKTHBHOCTD yII-
pOUYHEHUs MOBEPXHOCTH cTanu 40X MO TpeTbeMy BapHaHTy HACHIILECHHS.



KoaioueBble ciioBa: yereazomuposanue, MUKpOmaepooCcmy, CpYyKmypa.

SUMMARY. The results of the study of the influence of anhydrous carbohydrogena-
tion in a smoldering discharge on the microhardness of the hardened 40X steel layer,
depending on the propane content and pressure of the gas environment are presented. Three
variants of saturation are considered: carbon + nitrogen, nitrogen + carbon, combined
saturation with nitrogen and carbon. The analysis of the obtained results shows the highest
efficiency of hardening of the 40X steel surface by the third saturation variant.

Keywords: carbonitrogenation, microhardness, structure.

Mucnusuenxo O. M., Kpanisxa M. O., Tepewenko O. C., iren M. 1.
BB xpomy Ha (hazoBuii ckiias i 0cOOIMBOCTI 3MIITHEHHS
BUCOKOCHTPOIHHOTO CIIIABY MNFECONICU....c.cviveiiiieieisieccse e 81

PE3IOME. [ITecTukOMIIOHEHTHA cucrema BHUCOKOEHTPOIIIHNX CIIaBIB
MnFeCoNiCuCry 3 pizaum Bmicrom xpomy (e x = 0; 0,5; 1,0; 2,0; 3,0 mol) orpumana
METOJIOM aproHo-ayroBol riaBku B medi MIDI-9. 3 10moMoOrow peHTreHOCTPYKTYPHOTO
aHaJi3y, pacTPOBOI EIEKTPOHHOI MIKPOCKOIIIT Ta 1HICHTYBAHHS JIOCII/PKEHO BIUIMB XPOMY
Ha KPUCTANYHY CTPYKTYPY, MIKPOCTPYKTYpPY 1 TBEpHICTh IIMX CIUIaBiB Yy JIUTOMY CTaHi.
3anexHO BiJ BMICTY XpOMY B IX CTPYKTYpi BUSBJICHO CYMiIll TaKHX (pa30BHUX CKIIAJHHUKIB:
JIBA TPaHCIICHTPOBAaHMX KyOM + 00’€MHOIICHTpOBaHHI KyO + iHTepMeTaniuHa o-(hasa
(FLIK1+ I'IK2+OLK+c). BeranosneHo, mo 3i 301IbIICHHSIM BMICTY XpOMY YTBOPIOETHCS
ctpyktypa OLIK Ta 6-¢ha3a, 1m0 € TOMIHYFOUUM YHHHUKOM 3MII[HEHHS CILIaBYy.

Kawu4oBi ciioBa: sucoxoenmponiiini cniasu, pazosuil ckiao, meepoicme.

PE3IOME. IITecTUKOMIIOHEHTHAasE ~ CUCT€Ma  BBICOKODHTPOIUMHBIX  CILIABOB
MnFeCoNiCuCry ¢ pasnuunbiM copepxanueM xpoma (tme x = 0; 0,5; 1,0; 2,0; 3,0 mol)
MOJIy4eHa METOJIOM aproHHO-AyroBoi miuaBku B neun MUDHU-9. C nomomipio peHTreHo-
CTPYKTYPHOTO aHaJIN3a, pacTPOBOil 3JIEKTPOHHONH MHUKPOCKOIIMM M WHICHTUPOBAHUS HCCIe-
JIOBAaHO BJIMSHUE XpOMa Ha KPUCTAJUIMYECKYIO CTPYKTYPY, MUKPOCTPYKTYPY U TBEPIOCTH
9TUX CIUIABOB B JIMTOM COCTOSIHMM. B 3aBHCHMOCTH OT copepikaHusi XpoMa B UX CTPYKType
BBISIBJICHA CMECH CIICIYFOIMX (Pa30BBIX COCTABIAIONINX: J[BA TPAaHEICHTPUPOBAHHOHN KybOa +
+ 00BEMHOIICHTPUPOBAHHBII Ky + HHTepMeTamyeckas o-¢pasa ([K1 + T'I[K2 + OLIK + ©).
VYBenuueHne coaepikaHusi Xpoma npuBoAUT K obpazoBanuto OLIK- u o-¢a3, yro sBasercs
JOMUHHPYIOIIUM (haKTOPOM YIIPOYHECHHUS CIUIABA.

KaioueBble c10Ba: gbicOK0IHMpOnuiinble CHIasbl, hazoewlii COCMas, meepoocms.

SUMMARY. The six-component system of high-entropy MnFeCoNiCuCry alloys with
different chromium content (where x = 0, 0.5, 1.0, 2.0, 3.0 mol) was obtained by the method
of argon-arc melting in the MIFI-9 furnace. Using the X-ray analysis, scanning electron
microscopy and indentation, the effect of chromium on the crystal structure, microstructure
and hardness of these alloys in the cast state was investigated. Depending on the chromium
content, the MnFeCoNiCuCr, alloys have a mixture of the following phase components in
their structure: two face-centered cubes + body-centered cubes + intermetallic o-phase (FCC1 +
+FCC2 + BCC + 06). An increase in the chromium content leads to the formation of a BCC
structure and c-phases, which is the dominant factor in the alloy strengthening.

Keywords: high-entropy alloys, phase composition, hardness.

Jlysan C. O., Jlyzan A. C. MiKpocTpyKTypa Ta omip abpa3uBHOMY 3HOIIYBAaHHIO
HariaBieHoro Marepiany cuctemMu Ni—Cr—B—Si i3 BkiroueHHsIMH
JICTIEPCHIX (D83 .vevviviiiiiesieitiise sttt sr s bbbt sa e bbb sr e r b ene s 86

PE3IOME. JlochiukeHO MIKPOCTPYKTYPY HAIUIaBICHHX MOKPUTTIB KOMIO3HMIIHHIM
MarepiasoM Ha ocHOBI camodurtociBHoro crasy I1I-10H-01, mogudikoBanoro MexaHoax-
THUBOBaHMM KOMITO3HMILIITHUM MatepianoM, oTpuMaHuM 3 pornomororo CBC-nporuecy. Pent-
reHo()a3oBUM aHaIi30M y CTPYKTYpl NMOKPHUTTS BHSBICHO BKJIIOYEHHS JUOOPHUAY THUTaHY



(TiB2), 6opuny nikemo (NisB), okcnniB Turany (TiO) ta 3aniza (FesOs), po3noaineHux y
HiKeneBi MaTpuui. BcraHoBieHo, mo MoaudikyBadbHUIN 10JATOK IiJ| Yac eJIeKTPOIyro-
BOTO HaIUIaBJIEHHs CHPUSIE MOJAPIOHEHHIO CTPYKTYPH, iBUILIEHHIO TBEPJOCTI 1 MIKpOTBEp-
JIOCTI HAIIaBJICHOTO MIapy, 301IbIIEHHIO a0pa3uBHOI 3HOCOCTIMKOCTI B 1,5 pasu MOpiBHAHO
3i crmasom I1IM-10H-01.

Kawuosi cioBa: xowmnosuyitinuii mamepian, nannagneni wiapu, CBC-npoyec, 6opudu,
oKCuUOU, 3HOCOCmIlKicMb, pazosuil ckiad, aopaszus, nopouwiox cucmemu Ni—Cr—B-Si.

PE3FOME. VlccnenoBaHa MUKPOCTPYKTYPa HAlJIaBJICHHBIX HMOKPBITHH KOMIIO3UIIMH-
HBIM MaTepHaJloM Ha ocHOBe camogumocytomerocs cruasa [1I-10H-01, monudunuposan-
HOT'O MEXaHOAKTHBHPOBAaHHBIM KOMITO3MIIMOHHBIM MaTE€PHAJIOM, MOJIYYEHHBIM C UCIIOJIB30-
Banuem CBC-mpomecca. PertrenHodas3oBeiM aHanmm3oM B CTPYKTYpE HAIUIABJICHHOTO IIO-
KpBITHS 0OHapy>keHBI BKIIOUeHws aubopuna tutana (TiB»), 6opuna aukens (NizB), okcn-
o tutana (TiO) u xenes3a (Fesz04), pacnpeneneHHbIX B HUKEIEBOI MaTpuIle. BersaBieHo,
Y10 MoAM(HUIKpYOmas 100aBKa IPH JIEKTPOLYyTrOBOH HaIlIaBKe CIIOCOOCTBYET M3METbUe-
HUIO CTPYKTYPHI, TIOBBIIICHHIO TBEPAOCTH M MHUKPOTBEPIOCTH HAIUIABICHHOTO CJIOS, YBE-
JMYEHUI0 abpa3MBHON M3HOCOCTOWKOCTH B 1,5 pasa B cpaBHeHuH ¢ crutaBom [11-10H-01.

KutoueBble cil0Ba: komnosuyuonmwiti mamepuan, uanaaenenmvie ciaou, CBC-npoyecc,
b60puodvl, OKCUObL, USHOCOCMOUKOCMb, (Pa308blil cocmas, abpazus, NOPOULOK CUCTHEMbl
Ni—Cr-B-Si.

SUMMARY. The microstructure of the coatings deposited by a composite material based
on a self-fluxing alloy TII'-10H-01 modified by a mechano-activated composite material
obtained using a self-propagating high-temperature synthesis process is investigated. The
X-ray phase analysis reveals the presence in the structure of the deposited coating of
inclusions of titanium diboride (TiB>), nickel boride (NisB), titanium oxide (TiO) and iron
(Fes0y), distributed in the nickel matrix. It is shown that the use of the modifying additive
in electric arc surfacing promotes grinding of the structure, increase of the hardness and
microhardness of the deposited layer, increase of the abrasive wear resistance in 1.5 times
in comparison with the I1I'-10H-01 alloy.

Keywords: composite material, deposited layers, SHS process, borides, oxides, wear
resistance, phase composition, abrasive, Ni-Cr—B-Si powder.

3asanivi 1. FO., Jliomui 1. A., Owanoscoxuii |. B., Kosanvuyk |. B.,
Bepesoseys B. B. Hosi cy6ritpumu ZrsMNy (M — Co, Ni): reopetnuni
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PE3FOME. Metonom DFT po3paxoBaHO BiIbHY €HEpPril0 Ta TYCTHHY CTaHIB CIIOJIYK
Zr3NiO Tta Zr3NiN. ITiaTBepmkeHo iX yTBOPEHHS Ta BIIEpIIE€ CHHTE30BaHO HU3KY CIOJIYK
cknmany ZrsMNy (M — Co, Ni), siki Hamex)ath 10 MOXiJAHOI BKIFOUEHHS Bill CTPYKTYpPHOTO
tuny ResB (npocroposa rpyna Cmcm). JlociimkeHo rijpyBaHHs OTPUMaHUX CYOHITPUIB 3
razoBoi (asu. BcraHoBneHo, 1O BHOpaHi 3pa3Ku YTBOPIOOTH OAHOGMA3HI Tinpuau
(ZrsNiNosHs 64; ZrsCoNHs 62), siki 30epiratoTh KpUCTamiuHy CTPYKTYPY BUXiJHOT MaTpHIIi 3
301bIICHHSIM 00’ €My eleMeHTapHO1 KoMipku npubian3Ho Ha 16%. Metogom TDS BuBueHO
JecopOuito BoaHo y BakyyM Juist jgesikux rigpumaiB Zr3CON(O)x. IlopiBusiHO aecopOriiiHi
BJIACTHBOCTI 3aJIGXKHO BiJ] THITY CTa0OLII3yF0UOTo eJIeMEHTa Ta BMICTY BOJIHIO B TiIPHUIL.

KarouoBi cioBa: cniasu yuproniio, 2iopuou, 800eHbCopOYilini 81acmugocmi, cyoHimpuou,
cyboxcuou, pospaxynxosuii memoo DFT, éinoha enepeis, eycmuna cmanis.

PE3FOME. Paccuutansl cBOOOHASI SHEPTHS U IUIOTHOCTh COCTOsHMIA MeTogoM DFT
qutst coequnennii Zr3NiO u ZrsNiN. TloareepikieHo ux 0Opa3oBaHHE U BIIEPBbIE CHHTE3U-
poBaH psin coenunenuit ZrsMNy (M — Co, Ni). YcraHOBICHO, 4TO OHH OTHOCSATCS K MPOU3-
BOJIHOW BKJIFOYEHHUsI OT CTPYKTypHOro tuma ResB (mpoctpanctBeHHas rpymma Cmcm).
HccnenoBaHo TuapupoBaHie NOJTYYCHHBIX CyOHUTPHIOB M3 ra3oBoil (aspl. YCTaHOBIEHO,
410 BBIOpaHHBIE 00pasubl 06pa3yroT oxHobasHsle ruapuabl (Zr3NiNosHses; ZrsCONHsg2),
KOTOPBIC COXPAHSIOT KPUCTALIMYECKYIO CTPYKTYPY MCXOMHOW MATPHUIIBI IPU YBEIHUCHUH



o0bema aneMeHTapHOU sueiiku ~16%. Merogom TJIC m3ydena necopOuust BOZopoaa B Ba-
kyyMm st psaa ruapunoB ZrsCoN(O)x. CpaBHeHsl AeCOpOLMOHHBIC CBOCTBA B 3aBHCH-
MOCTH OT THIa CTAOMIIN3UPYIOLIET0 3JIEMEHTa U COJIePKAaHUsI BOJIOPO/A B THIAPUIAX.

KawueBble ciioBa: cniaebl yupkonus, 2uopuoslt, 6000p00COPOYUOHHbIE CEOLUICMEA, CYO-
HUMpuUowl, cyboxcuovl, pacuemuviti memod DFT, c60000nas sHepeus, niomMHOCMb
COCMOoANU.

SUMMARY. Calculation of the free energy and density of states by DFT method for
Zr3NiO and Zr3sNiN compounds have been performed. Their formation was confirmed and
the series of ZrsMNy (M- Co, Ni) compounds have been synthesized. It was shown that all
of them belong to insertion derivative of ResB structure type (space group Cmcm). Gas
phase hydrogenation of the obtained subnitrides have been investigated. It was shown that
some samples formed single phase hydrides (ZrsNiNosHse4; ZrsCoNHse), which retain
crystal structure of the original matrix with lattice volume expansion ~16%. Hydrogen
desorption in a vacuum for a number of ZrsCoN(O)x hydrides have been investigated by
TDS method. Comparison of the desorption properties, depending on the type of stabilizing
element and the hydrogen content in the hydride have been made.

Keywords: zirconium alloys, hydrogen sorption properties, subnitrides, suboxides, hydrides,
calculation method DFT, free energy, density of states

Mapywax I1. O., Jlumeunenxo A. B., zopa B. O., biwax P. T.,
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PE3FOME. KinbKiCHO OI[IHEHO MIKpOMEXaHi3MH 010KOPO3iHHOI0 MOIIKOIKEHHS 3pa3-
KiB TpyOHOI cram 17'1C-Y nuiIxoMm MO€aHaHHS MiAXOAIB MpogiloMeTpii Ta MeXaHiKu
pyiinyBaHHs. Po3BuHyTO MeTOoaM oOuMClieHHs KOe(illieHTIB KOHIEHTpalii HanpyXeHb SK
mapaMeTpiB KOPO3iHHUX MIKPOKOHIICHTPATOPiB HANPYXKeHb. BIOCKOHANCHUH IMiIXi ampo-
0oBaHO Ha mpodinorpamax KopomoBaHoi TpyOHOI crami. OOrpyHTOBaHO, IO 3 ypaxyBaH-
HSIM KOHIICHTpAIlii HAPYXXCHb B OKOJI MIiKPOHAAPI3iB, IKUMH € 3aTTHOWHE Mpodizorpam,
MOJKHA OIIIHUTH Oe3MeuHi (JOITyCcTUMI) MIKPOKOPO3iiiHi IMOIIKOIKCHHS.

Kawu4oBi cioBa: 6iokoposis, ananiz npoginoepam, 0iaeHOCMYSaHHs, KOHYEHMpPayis Ha-
nPYoICeHb.

PE3FOME. KonudecTBEHHO OIICHEHBI MHKPOMEXaHU3MBI OHOKOPPO3HMOHHOTO IIO-
BpeXKAeHUS 00pa3noB TpyOHO# cramu 171'1C-Y Ha ocHOBe coueTaHUs MOAX00B MPOGHUIIO-
METPHUU ¥ MEXaHUKH pa3pymeHus. Pa3BUTel MeTo/bl pacyera K03((GHUINEHTOB KOHIIEHTPA-
MM HaNpsOKEHUH KakK IapaMeTpoB JIOKAIM3AIMHM KOPPO3HOHHBIX MHKPOKOHIIEHTPATOPOB
HaIpsOKEHUH. Y COBEpIIEHCTBOBAHHBIH 1OJIX0JI alpOOMPOBAH Ha MPOQHIOrpaMMe KOppo-
JMPOBAaHHOW TpyOHOH cTaiu. OOOCHOBaHO, YTO C Y4ETOM KOHIEHTPAl[MH HAIPSOHKEHUH B
OKpPECTHOCTH MUKPOHA/IPE30B — YIJyOJIeHHUil MpodUiiorpaMM MOXKHO OLIEHUTh Oe30IacHbIe
(momycTUMBIE) MUKPOKOPPO3UOHHBIC TTOBPEIKICHHMS.

KaioueBble ci1oBa: 6uoxopposus, anaius npoQuiocpamm, OUASHOCMUKA, KOHYEHMPayusl
HAaNpsACeHUU.

SUMMARY. The micromechanisms of biocorrosion damage of the 17I'1C-VY pipe steel
samples are analyzed based on the combination of profilometry and fracture corrosion
approaches. The methods of calculation of the stress concentration factors as parameters of
localization of the stress corrosion microconcentrators are developed. The improved approach
is approved on the profilogram of corroded pipe steel. It is substantiated that with account
of the stress concentration in the vicinity of micronotches — cavities of profilograms it is
possible to evaluate safe (admissible) microcorrosion damages.

Keywords: biocorrosion, profilogram analysis, diagnostics, stress concentration.
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PE3FOME. Po3BUHYTO €IeKTPOXiMIYHHIA METO]] OLIHIOBAaHHS €KCIUIyaTamiiHol ferpa-
Jamii MeXaHiYHUX BJIACTHBOCTEH BaJbIIbOBAHMX CTaJlell METAJOKOHCTPYKIIH MOpPCHKHX
HopTabHUX KpaHiB. [IpoaHanizoBaHO 3aKOHOMIPHOCTI 3HIKEHHS yIapHOl B’A3KOCTi Ta T0-
Jsipu3auiiiHoro omopy craneil. KopemsuiiiHa 3aieHiCTh MK HUMH CTajla OCHOBOIO JUIS
PO3pOOJICHHS HEPYHHIBHOTO METOJy ITPOTHO3YBAaHHS CTaHy MeTally 3a HOro ornopom Kpux-
KOMY pyiiHyBaHHIO. [Ip0JIeMOHCTPOBaHO HU3KY IH)KEHEPHHX PILIEHB JUIsl HOTo peaizariii.

KuouoBi cioBa: nepesanmasicysanvhe 061a0HaHHA, 8ATbYLOBAHA CMATb, eKCHIYAMAayiti-
Ha Oezpadayis, YOapHa 8 A3KiCMb, e1eKmpOoXiMiuHUll Memoo.

PE3IOME. Pa3BUT 3JIEKTPOXUMHUYECKHUI METOJT OLIEHKH SKCIUTyaTallMOHHOM Jerpaaa-
UMY MEXaHUYECKUX CBOMCTB IIPOKATHBIX CTAJIEH METAJUIOKOHCTPYKUUI MOPCKUX NOPTallb-
HBIX KpaHoB. IIpoaHanu3upoBaHbl 3aKOHOMEPHOCTH JKCILTyaTallUOHHOIO CHUXKEHHUS, C Of-
HOU CTOPOHBI, YAAPHOU BA3KOCTH CTaJIEH, a ¢ APYrOll — UX IOJAPU3ALUOHHOIO COIPOTUB-
nenus. KoppemnsauoHHas 3aBHCHUMOCTh MEXJIy HUMH CTaja OCHOBOH ais pa3paboTku He-
pa3pyLIaloniero MeToJa MPOTHO3UPOBAHMS COCTOSIHMSI METajlla 3a €ro CONPOTHUBIIEHUEM
XpYNKOMY paspywieHuto. IIpoaeMOHCTpUpOBaHO psi HHKEHEPHBIX PpELICHUH UIsl €ero
MPAKTUUECKON peaau3aluu.

KuaroueBble cioBa: nepecpyzounoe 06opyoosanie, npoKamuasi Cmab, IKCHIYAMAYUOHHAS
dezpadayuisi, YOapHas 653KOCMb, JNEKMPOXUMUYECKUT MeMOO.

SUMMARY. An electrochemical method for evaluating in-service degradation of me-
chanical properties of rolled steels of marine portal cranes are developed. The regularities
of the operational decrease, on the one hand, of the impact toughness of steels, and on the
other hand, of their polarization resistance are presented. The correlation between them
became the basis for the development of a non-destructive method for predicting the metal
state by its resistance to brittle fracture. A number of engineering solutions for practical
implementation of the method are demonstrated.

Keywords: reloading equipment, rolled steel, operational degradation, impact toughness,
electrochemical method.

Hupxosa JI. 1., Ocaoduyk C. O., Knumenko A. B., Pubakog A. O., Menvruuyx C. JI,
Ipoxonyyx C. M. BmuB KOpO3UBHOCTI CEpeIOBUINA HA BiTHOIICHHS CTPYyMY
KaTOJTHOT'O 3aXHCTY A0 TPAHUYIHOTO Mudy3iiHOTO It TpyOHOT cTami X70............... 119

PE3FOME. [locnimkeHo 3aleXHICTh BITHOMEHHAS CTPYMY KaTOIHOTO 3aXHCTY JI0 Tpa-
HUYHOTO mudys3iitHoro mns crani X70 y HopmoBanomy JICTY 4219 miama3oHi 3aXWCHUX
noJsIpu3aiitaux notenniaiie Big —0,75 mo —1,05 V (BimHOCHO XIOpUACPiOHOTO eneKTpoaa
MOPIBHAHHA) B CEPEAOBHUINAX 3 Pi3HOI KOPO3iHHOI aKTHUBHICTIO. BCTaHOBIIEHO, IO B Iia-
na3oHi pH Bix 5,6 10 9,6 31 3MileHHsIM MOTEHITIaTy ¥ OiK Bill’€MHIIINX 3HAYCHD CITIBBITHO-
LIEHHS chp,/jo2 3pocrae Binx 0,5 no 138. BusBneHo, 1o 3a 0JJHAKOBOTO MOJIPH3AIIHHOTO 3a-

XHCHOTO TOTEHINially Ha IUISHII MaricTpajJbHOTO ra3olpoBOAY HIBHIKICTH KOPO3ii B Je-
(hekTi 3aXMCHOTO TMOKPHBY CTali MOKE HE TITBKM 3HU3UTHCS, aJle i aKTUBI3YBaTH BiIHOB-
JeHHs BOAHIO. JIONINBEHO 3HAYEHHS jcp/jo,, BUINE 3a SIKe NPUIIBHILIYETHCS PO3KIAN IPYH-

TOBOT'O E€JICKTPOJITY Ta BUHUKAE IMOBIPHICTH HABOJHIOBAHHS CTIHKM TPyOM B JiedpekTi 1mo-
KpPHBY, BU3HA4YaTH JUIsI KO)KHOTO CEPEJIOBUINA T4 BPAXOBYBAaTH IIiJ] 4ac MPOEKTYBaHHS Ka-
TOJHOTO 3aXWCTy MariCTpajbHUX Ta30NpOBOJIB Ta MOHITOPHMHIY B NEpioj eKcIulyararii,
11100 IToTIepeANTH KOpO3iliHe pO3TPiCKYBaHHS BiJl HAIIPY>KEHb.

Karwouosi cioBa: cmanw X70 mpyonoeo copmamenmy, 3axucHuil nOIApU3AYILHUL NOMeH-
yian, KamooOHUll 3axucm, WEUOKICMb 3amUUKO80I KOpO3il, CRI6BIOHOWIeHHS CIMPYMY Ka-
MOOH020 3aXUCHLY 00 SPAHUYHO20 OUQY3IUHOZO.

PE3IOME. ViccnenoBaHa 3aBUCUMOCTb COOTHOUIEHHSI TOKA KAaTOIHOW 3alllMThl K Mpe-
nenbHOMY uddysuonaomy it cranu X70 B Hopmupyemom JCTVY 4219 nuanasone 3a-



UIUTHBIX TOJSPU3AIMOHHBIX NOTeHIHanoB oT —0,75 g0 —1,05 V (oTHOcUTENbHO XJ0Opcepe-
OpPSIHOTO DJIEKTPOJIA CPABHEHHS) B Cpe/lax C Pa3sHOM KOPPO3UOHHOW aKTUBHOCTHIO. B nuara-
3one pH 5,6...9,6 npu cMeleHnn NOTEHIMANA K 60Jiee OTPULIATEIbHBIM 3HAYEHHUAM COOT-
HOILICHUE jc./jo, BozpacTaer ot 0,5 10 138. BBIABICHO, 4TO OJMHAKOBBIN HOJSPU3aIHOHHBIIT
SAIUTHBINA MOTEHIMAT Ha YYACTKe MaruCTPaJbHOTO ra3onpoBOJa MOXKET CIIOCOOCTBOBATH
HE TOJIBKO TOPMOXXEHUIO KOPPO3UH CTAlM B JIe)eKTE 3alIUTHOTO MOKPBITHS, HO U YCKOpe-
HHUIO BOCCTAaHOBJIEHHs Bojopona. LlemecooOpasHO 3HAUYCHHE COOTHOIICHUSA jcp./jo,, BBILIC
KOTOPOTO aKTUBU3UPYETCS PAa3loKEeHHE TPYHTOBOTO SJICKTPOJIUTA W BO3HHKAET BEPOAT-
HOCTb HABOJIOPOKMBAHHS CTEHKU TPYObI B JIe)eKTEe MOKPBITHS, OMPEHENATh s KaKION
Cpellbl U YYUTBIBATH NP MPOEKTUPOBAHUK KATOMHOM 3AI[MThl MATMCTPAIBHBIX TA30IIPOBO-
JIOB ¥ MOHMTOPHMHIE B HEPUOJI IKCILTYATAlMU C UENBIO MPEAYIPERKICHUST HHUMUPOBAHHS
KOPPO3MOHHOT'O PACTPECKUBAHMS MOl HATIPSKCHUEM.

KmoueBble cioBa: cmane X70 mpy6Hoeo copmamenma, 3auummublil NOIAPUIAUOHHDLIL
ROMEHYUAN, KAMOOHAs 3Aujumd, CKOpOCMb OCMAMOYHOU KOPPO3UU, OMHOUIeHUe MOKA
KamoOHOU 3auumsl K NPe0eibHOMY OUDDY3UOHHOMY.

SUMMARY. The dependence of the ratio of the cathodic protection current and the
limiting diffusion current j.,/jo, on X70 steel in the range of protective polarization
potentials, normalized by the State Standard of Ukraine 4219, from -0.75 to -1.05 V
(relative to chlorine-silver reference electrode) in the environments with different corrosion
activity is investigated. In the pH range from 5.6 to 9.6 under potential shifting to the more
negative values, the ratio j.,/jo, increases from 0.5 to 138. It is found that the same
polarization protective potential on the section of the main gas pipeline could not only
promote the retardation of steel corrosion in the protective coating defect, but also increase
hydrogen reduction. It is worth determining the ratio jc,/jo,, above which decomposition of
the soil electrolyte accelerates and the probability of hydrogenation of the pipe wall in the
coating defect appears, for each environment and to take it into account when designing
cathode protection of the main gas pipelines and monitoring during operation to prevent
initiation of stress corrosion cracking.

Keywords: X70 steel of pipe assortment, protective polarizational potential, cathodic
protection, residual corrosion rate, ratio of cathodic protection current and limit diffusion
current.

Jlewax P. JI., Babiii A. B., bapna P. A., Cupomiok A. M. Kopo3iifHa TPUBKICTb
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PE3IOME. TlopiBHSUILHO OL[IHEHO KOPO3ilHY TpHUBKicTh cTaii Cr3mc y JeMinepanizo-
BaHIil BO/I Ta HACHUYCHMX pPO3unHax iHcekTuiumy Hypen J[ 1 piikoro KOMIUIEKCHOTO 100-
puBa KAC-32. BusiBneHo, mo y JeMiHepali3oBaHid BOJI JOMiHY€e 3araibHa KOpO3if IO-
BEpXHi cTaji. Y pO34YMHI IHCEKTUIMIY Pa30M 3i 3arajlbHOI0 YaCTKOBO PEali3yeThCs JIOKATi-
30BaHa IITHHTOBAa KOpO3is. Y CEpeloBHIN PiIKOTO MiHEpalIbHOTO I0OpHBa BiIOYBa€eThCS
MacHBaIlisl TOBEPXHI MeTally, BUKINKaHa (ocHOopoBMICHUMH iHTiOiTOpaMu KOpO3ii, IO
NPHU3BOIUTH O ralbMyBaHHS 3arajbHol Koposii. [IpoTe 3a JOKaIbHOrO MOPYIICHHS Ma-
CHUBHOCTI IOBEPXHI METally iIHTEHCHBHO YTBOPIOIOTHCS KOPO3ilHI MITHHTH, 0 HeOS3MeuHO
4yepe3 MOXIIMBHH TX PO3BUTOK Ta 3apOJPKEHHS Y KOHCTPYKIIT TPIIMHONOAIOHNX Ae(EKTIB.

KoarouoBi ciioBa: wmancosi oonpuckyeaui, Hu3bKogyeaeyeei KOHCMpPYKYItiHi cmaii, Kopo-
3UBHe cepedoguiye, PIOKI KOMNJIEKCHI 000puea, pioKi 3acobu 3axucmy pOoCiuH, WEUOKICHb
KOopo3ii, 2ycmuna cmpymy Kopo3ii, nomeHyian Kopo3ii, Kopo3iiHa mpusKicme.

PE3IOME. OcyuiecTBlieHa CpaBHUTENbHAsI OLEHKAa KOPPO3UOHHOH CTOMKOCTH CTalu
Cr3mc B cpene AeMHUHEpPaTM30BaHHON BOJABI M B HACHIIEHHBIX PAacTBOPaX WHCEKTHIHIA
Hypen I u sxuaxoro xomiiekcHoro yrooperns KAC-32. BrisBI€HO, 9TO B IEMHHEPAIH30-
BaHHOH BOJE JOMHHHPYET 00IIast KOppo3us MOBEPXHOCTH CTalu. B pacTBOpe WHCEKTHIN-
Ja, Hapsimy ¢ OOIIeH, YacTHYHO peanu3yeTcs JIOKAJIM30BaHHAs MUTTUHIOBask Koppo3us. B
cpele KHUIKOTO MHHEPAJIBHOTO yMOOPEHHS IOBEPXHOCTh MeTajula M3-3a IMPHUCYTCTBUS



(docopconepxamux MHTHOUTOPOB KOPPO3HUU MMACCUBUPYETCS, YTO NMPHUBOJIUT K TOPMOKE-
HHUIO 00mel kopposuu. OfHAKO NMPH JIOKAJIbHOM HapyLUIEHHWH MAaCCHBHOCTH IOBEPXHOCTH
MHTEHCHUBHO 00pa3yloTcsi KOPPO3HOHHBIE MUTTUHTH, YTO OMACHO HM3-3a BO3MOXKHOT'O Jailb-
HEWIIero X pa3BUTHS U 3apPOXKICHUS B KOHCTPYKLUH TPEIIMHONOIO0HBIX 1e(EeKTOB.

KioueBble cJI0BA: wman2zo8ble ONPbLCKUBAMENU, HUZKOY2IEPOOUCTIbLE KOHCIMPYKYUOHHbIE
cmanu, KOPPO3UOHHAsL Cpedd, HCUOKUE KOMNTIEKCHbLE YO0OPeHuUsl, JCUOKUe CPeOCmEd 3auu-
mbl pacmeHnutl, CKOpoCmb KOppO3uu, NJIOMHOCMb MOKA KOPPO3UU, NOMEHYUAN KOPPO3ul,
KOPPO3UOHHASL CIMOUKOCMb.

SUMMARY. A comparative assessment of the corrosion resistance of Ct3mc steel in
demineralized water and in saturated solutions of the Nurell D insecticide and UN-32 liquid
complex fertilizer was carried out. It is shown that in the environment of demineralized
water the process of general corrosion of the steel surface dominates. In the insecticide
solution environment, along with the general corrosion process, a localized process of
pitting corrosion is partially realized. In the environment of liquid mineral fertilizer, the
metal surface is passive due to the presence of phosphorus-containing corrosion inhibitors,
which leads to inhibition of the general corrosion process. However, in the case of local
damage of the passivity of the metal surface, there is a process of intensive formation of
corrosion pits, which is dangerous from the point of view of their possible further develop-
ment and nucleation of crack-like defects in the structure.

Keywords: boom sprayers, low carbon structural steel, corrosion environment, liquid
fertilizer, liquid plant protection, corrosion rate, corrosion current density, corrosion
potential, corrosion resistance.

Keacnuyvka FO. I'., Isacvkesuu JI. M., banuyoxuit O. I, Makcioma I. L,
Manvuiya I'. 1. BucokoteMmepaTypHa COJIbOBa KOPO3is HIKEJICBOTO
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PE3FOME. J1ns oxepkaHHs JIOTIATOK €HEPTETUYHUX Ta KOPaOEeIbHUX Ta30TypOIiHHIX
JIBUTYHIB HOBOTO ITOKOJIHHS CTBOPEHO YKapOMIITHUIA KOPO3IMHOCTIHKHN CIUTaB Ha OCHOBI
HIKEJTI0, JISTOBAHUN PEHIEM 1 TaHTayOM. BHU3HAYCHO, 1110 BBEACHHS Yy CKJIaJa €KCIIEpUMEH-
TaJILHOTO cIuiaBy peHito (3,7...4,3 mass%) i tanrany (2,5...4,3 mass%) mijBUILYye CTIHKICTD
MaTepiaily 10 BHCOKOTeMIIepaTypHOi Kopo3ii (3By)kye (GpOHTaIbHY 30HY KOPO3IHHOTO
MOIIKO/KEHHS ) TICIIs BIUTUBY I'a30COJBOBOTO CEPEAOBUINA, IKE BUHUKAE IMiJ] Yac CIIbHOT
JUT IPOIYKTIiB 3rOpsIHHS aJHMBa 1 COJIed MOPCHKOI BOJIH.

KuarouoBi cioBa: orcapomiynuili Hixenesuil cnias, J1ONamKa 2azomypOiHHO20 O08U2YHA,
numoma 6mpama Macu, KOpo3is.

PE3IOME. ina momy4eHHs JIONATOK YHEPTeTHYECKUX M CYHIOBBIX Ia30TypOMHHBIX
JIBUraresiel HOBOTO IMOKOJIEHUS CO3[IaH apoINpOYHbIH KOPPO3MOHHOCTOMKHUI CIIaB Ha
ocHOBe HuKensA. OnpeneneHo, 4YTo BBEICHNUE B COCTAaB 3KCIIEPHUMEHTAIBHOTO CIUIaBa PEHUS
(3,7...4,3 mass%) u Tantana (2,5...4,3 mass%) NPUBOAUT K MOBBINIEHUIO YCTOWYHUBOCTH
MaTepHala K BEICOKOTEMIIEpaTypHO ra30CoIeBO KOppo3uH (CykeHHe (GPOHTATFHON 30HEI
KOPPO3HOHHOTO TMOBPEKICHHSA), MPOUCXOAIICH MMPH COBMECTHOM [CHCTBHU IPOILYKTOB
CrOpaHusi TOIUIMBA U COJIEH MOPCKOM BOJIBL.

KiroueBble ¢JIOBA: Jrcaponpounviii HUKELEeGblll CHIas, JONAMmMKA 2a30MmypouHHo2o 08u2a-
meisi, yOeibHas Nomepsi Maccuvl, KOPPO3IUSL.

SUMMARY. To product the blades of power generation and marine gas turbine engines
of the new generation, a heat-resistant corrosion-resistant alloy based on nickel has been
created. It is determined that the introduction of experimental alloy of rhenium (3.7...4.3 mass%)
and tantalum (2.5...4.3 mass%) leads to an increase in the material resistance to high-tem-
perature gas-salt corrosion (narrowing frontal zone of corrosion damage), occurring under
the combined action of combustion products of seawater fuel and salts.

Keywords: heat-resistant nickel alloy, gas turbine engine blade, specific weight loss,
corrosion.
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MixXHapOAHUI JBOMICAYHUI )KypHa “@Di3uK0-XiMiYHA MeXaHiKa MaTepianiB”, IKuil mepe-
BU/Ia€ aHIMIIHCHKOI0O MOBOIO BHAAaBHUITBO Springer Verlag ming Hasoro “Materials Science”,
JIPYKY€ pe3ysbTaTH JOCIIIKEHb Ta OTJISAOBI Mpalli Y raily3i MIIIHOCTI Ta JTOBrOBIYHOCTI KOHCT-
PYKIIHHIX MaTepialiB, OXOIUTIOIOUN MEXaHiKy PYWHYBaHHs, 30KpeMa 3 ypaxyBaHHAM POOOYUX
YMOB, Ta CyMIXHI JIJISTHKM Matepiajo3HaBcTBa, (izuku i ximil. Okpemi pyOpHKH MpPUCBSIYCHI
3MIIHIOBAJIbHUM TEXHOJIOTisM, METOJIaM 3aXHUCTy BiJ Kopo3ii (iHriGiTopu, MOKPHUBU TOLIO), iH-
JKeHepil MOBEPXOHb 1 ONTHMI3allil CTPYKTYPH, @ TAKOXK JIIarHOCTHII Ta HEPYHHIBHOMY KOHTPOJIIO
€JIEMEHTIB KOHCTPYKIIiH.

Kypnan myOikye cTaTTi yKpaiHChKOI, POCIHCHKOIO Ta aHIITIHCHKOK MOBaMH.

Bumoru 10 opopmiaeHHsI cTATTI

1. Ha3By crarTi (He 6iJibIIe ABOX PSIAKIB) CIiJ] TOJIaTH TPHOMa MOBaMH.

2. O0csr craTel (KpiM OMNILAOBHUX) pa3oM 3 TaOJIULAMY, PUCYHKAMU Ta MiJNMCaMU 10 HUX
i CIIUCKOM JIiTEpaTypH He MOBUHEH MEpEBHITYBaTH 12 THC. 3HAKIB (6 CTOPiHOK) mpudToM Times
New Roman 10,511 3 noixyTOpHUM iHTEPBAJIOM.

3. CrarTs MOBMHHA MICTUTH KJIKYOBI CJIOBA, CTUCIHIA BHKIAJ CTaHy MPOOJIEMH, OITHC
IpesMeTa, MeTU 1 METOAY JIOCHIi/PKeHb, PE3YJIbTaTH Ta IX 0O0rOBOPEHHS, BUCHOBKH, 32 BUHATKOM
KOPOTKHX ITOBiIOMJICHb 00CSITOM He OLIbIIIEe TPHOX CTOPIHOK.

4. Pe3rome aHraiiicbko10, ykpaiHChbKOI0 Ta pociiicbkoro MoBaMu 10 20 psKiB NOBUHHI
MICTHTH KOHKPETHi pe3yJIbTaTH i IIOYNHATHUCS CJIOBAMH “OTpHMAaHo...”, “IoKa3aHo...”.

5. Ha pucyHkax He IOBUHHO OYTH CJIOBECHUX II03HA4Y€Hb. Y TEKCTi CTAaTTi BKa3ylOTh Miclie
pucyska. [lignucu mUIIyTh MOBOK OPUTIHANY Ta aHTIIIHCHKOI. AHIITIHCHKUN MIiAMHC MYCHTb
MOBHICTIO TMOSICHUTH, 110 300pa)kK€HO0 Ha PUCYHKY. PUCyHKH, 110 3M03i, pOOJISITH OJJHAKOBUX PO3-
MipiB, a IX IupHHa He Mae nepeBuiyBatu 6 M. IoniOHi pucyHku 06’ equytoTh y rpynu (Puc. Xa,
b, c, ...). Pucynku, siki y cTaTTi He aHANI3YIOTh 1 He BUKOPHCTOBYIOTH I HAYKOBHX BHCHOBKIB,
He rnomimaru. He MoxxHa nyOitoBaTH Ti caMi JaHi B TaOnuipx, rpadikax i TeKCTi cTaTTi, a Ta-
KO’ MIIMUCH MiJI PUCYHKaMH Y TEKCTi.

6. 1 O3HaueHHS BEJIMUUH BXKHUBATH JITEpH TiJIbKU JIATHHCHKOI Ta rpelbkoi abetok. Bei
CUMBOJIM Tpeba MOSCHUTH B TeKCTi. He 3acTOCOBYBaTH iHIEKCH y BHUIJISAII MTOYATKOBUX JIITEP
SIKOTOCh CJIOBA, a 3aMiHATH X Ha M(pH (HAPUKIAM, do 3aMICTh dnoy). HOMEp GopMynu Bkazy-
FOTh, SKIIO HA Hel AaJIi € MOCUJIaHHS.

7. ®i3udHI BeMUMHU NOAI0Th B OAUMHUILX Cl, KOPUCTYIOUHCH MKHAPOIHUMH [T03HAYCHHAMIL.

8. LlutoBany siTeparypy Tpebda OOMEXUTH TiIbKH HAHBaXKIUBIIIUMH mparisiMy. CITUCOK JIi-
TEpaTypH MOJAIOTh Y MOPSIKY ITOCHIAHHS B CTATTI MOBOIO OpUTiHATY (MOXXHA AyOIIOBAaTH aHT-
JHCHKOI0 MOBOIO), SIK YKa3aHO HUKYE.
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